Role of group I metabotropic glutamate receptors, mGluR1/mGluR5, in connexin43 phosphorylation and inhibition of gap junctional intercellular communication in H9c2 cardiomyoblast cells.
Group I metabotropic glutamate receptors, mGluR1 and mGluR5, are associated with sympathetic nerve activity. Sympathetic nerve stimulation exerts a crucial effect on modulating phosphorylation status and distribution of connexin43 (Cx43) in rat heart. Hence, mGluR1 and mGluR5 have an indirect effect on regulating the function of gap junction channels, which is affected by the availability of Cx43 protein. Additionally, it has been demonstrated that mGluR1/5 are present in ventricular myocardium in particular intercalated disks where Cx43 is the principal component of ventricular gap junction channels. We, therefore, hypothesized that mGluR1/5 might regulate Cx43 phosphorylation and gap junctional intercellular communication (GJIC) directly, independent of sympathetic nerve stimulation. After documenting the presence of mGluR1 and mGluR5 in H9c2 cardiomyoblast cells, addition of the selective mGluR1/5 agonist (S)-3,5-dihydroxyphenylglycine hydrate (DHPG) induced Cx43 phosphorylation and GJIC inhibition in both concentration- and time-dependent manner. The effects of DHPG were abolished by the mGluR1 antagonist LY367385 and the specific inhibitor of MEK1, PD98059 which also reduced phosphorylation of extracellular-signal-regulated protein kinase 1/2 (ERK1/2); but not by the mGluR5 antagonist 6-methyl-2-(phenylethynyl) pyridine hydrochloride or the selective inhibitor of protein kinase C (PKC). In conclusion, in H9c2 cardiomyoblast cells mGluR1 increases Cx43 phosphorylation level and suppresses GJIC involving ERK1/2 but not PKC.